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(57)Abstract: 

PROBLEM, TO BE SOLVED: To improve the refresh 
characteristic by making the conductivity type of 
polyslllcoh opposite to that of the semiconductor region 
of source and drain of a MIS transistor and forming a 
device Isolation region which defines an active region by 
embedding an Insulating film in an isolation trench. 
SOLUTION: A device isolation region 4 of an embedded | . 
shallow-trench type Is fomned in an upper layer part of a 
semiconductor substrate 1 . With this device isolation 
region 4 of the embedded type, the Impurity 
concentration of a p-n junction at the Interface between 
the Impurity-doped region for an accumulation node of a 
MOS.FET for memory cell selection and the device 
Isolation region 4 becomes low, and the electric field 

near the junction of a semiconductor region 5a connecting to a capacitor C is relaxed. 
Therefore, the leakage current between the accumulation node and the semiconductor 
substrate 1 is reduced. By this decrease of the leakage current, the refresh characteristic of 
the memory cell can be improved. 
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immm 1 ] ^#<*SS±{^M I S by V v^:;^ ^ 

i^mm^tt^mio^it^mt^m^t. (b) gtjisstt^ 

i^T. tills ^ Li ^ ^ y -t/t-iltR^M I S h7 



2000-174225 
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sRAu±/\-x^^z.t^wmt'r^^mwM 

[IS*iI 1 0 ] If 7 IS«(7:>4^2»#'*SlH]!i&$^S{c 

1 1 1 ft^ftii 7 fB«co^^<2^^siHjss^^Mic 

(Dv— bmm<DmMmi^^nmx'^Ki . ffiisn^^^^^yu^ 
in^m 1 3 ] If 9 mm(7y^mi^Mm\^^mm::i 

.joJ:u«ftffl5nf^-y;!'^/i-?g(;:»teillfflM i s h 7 :^v^;?<.>5^(7:) 
h m«ico3Sm?i03d^ p ^l^-r -5 ;i t ti-^ 

^Mm^ t ii^m^m^m, ^titi^^^v -^/i-^mf^-r 6 

■i$:Mm^mmW:<Dm:m:^mxh-:^x. (a) ttfta^^^ 

m^m.^i^^'j^mmi^^^f^'t^jimt. (b) stiia* 
mwm^±.\z^-\^i^m!m^mf^-t^3:mt. (c) tfi 

<i:. (d) StllS^J^B^sv-y ^>'^{c*5^/^r. tfltSMI s 
hy>'i>:^^<D^—hMmmf^mi^\z. m^MiSby 

coll^it:*•fe(cjo^^-c, snia^^fBV'y ='>'M(^*5(^5y 
^M^^, ^Is^j^H^BV-y :3>'i^{cjov^rfitifE7^^ y -t: 

/L-OM I S h 7>-::^:^^A^^<oM<75M I S h 

coy- hm«?i0;S;^«lct>(^fl#{C2SA-rs:i ^^»«<!r 

[fS^Jii 6 1 ^mwmm±\zM i S byi^i^:^^ t 



3 

mmm^mm-r^jimt. (b) mu^mi^mm±{cy 

-hmmm^^m-r^j:^t. (c) muy- hi&mm 
±{z^f^^B->v ^^^m^mmi-^jiut. (d) ttjte^ 

[ft 1 7 ] If 1 6 \zum^^^mwmm\B\^'^ 

M I s h7>'v?;^iS^<7>y- hlfe#Jg(7)j?^ J: y) h^n^ 

[0 0 0 1] 

^mt'dm-^mwmmz.m^'f^tiftuiy>y^ (Logic 

[0 0 0 2] 

[^^pfeOSW] iS^, DRAM (Dynamic Random Acces 
s Memory) ttkm\o]^t^m-<7y^mW&^±.\^mi'^ 

So 

[0 0 0 3 ] Dv^^y^?M^?l0DRAM^CO^.^r^^, 0^^Jx. 

^ . 17— ;^ K (Semiconductor World ) J 9 >R ^^S; 
10¥8^2 0e^tT, P 7 e — P 9 3tC|5«5&^^So 
[0 0 0 4] L^e^^L. DR AM(7:>;^^y -fer/H^. 1 oco 

;^ ^ y ir/i^aiiRM I s h 7 vv?;^ t . 'tti\z,m.m^m 
coSiMi^ t y Lr \^^\^^um\^^ib^^t>tix u 

[0 0 0 5] :i<DtLtt>. DR AM{^joV^TI^ , P« ^ y 

y u CO -fg ffi ^ ta tS 5 it> , f 5 tt ^ ^ 6^ ( ;i :^ 

:^-rs. »/^:bv^-5 y :7 v'^itfF;e>^;e^Mr-^t? , dr 

AM:^<*:coKif^i^S(7Df6]Ji^ ^ >b{-, roy :7 u-s/^^oL 

*5 J: u« ^ ^ d ^ ft n ri > 6 o 

[0 0 0 6 ] ^yt. D R AM{C*5V^Tp< ^ y ir/^31tRM 



(3) 4#§8 2 000-174225 

mt^hKl. t(OM.W^^^t\^Xni'-r^-Ji-Jf^(^Ml S 

h 7 V ^ coy- h mii{^2»ii;ji^3&i p ^^^b y y 

^ViSrffl^^SC <h}d^4#l3¥2 - 2 14 15 5-§-^®. 4# 
M3|l4-5 8 5 5 6-§-<iS:«^-5lM^4$gg^9- 3 6 3 1 

[0 0 0 7 ] 

[^ejji^ftf^bJ: 5 <hi-SHfM] p<^y iryL.3ltRfflM I 

[0 0 0 8 ] Z,(0:^ ^ y -t/u-aliR^M I S h ^ yiy:^df 
• JF^^ ^ S ttigiigc . ^g^i^-gS^^tc J: o r «^ ^ 

OCOS (Local Oxidation of Silicon) ir—WL^\^^ 
20 [0 0 0 9] LOCOS ^^t^^fz^StR^ 

h n-<om'm.ir^x'^m^<o^mmw$.is^ l o c o s 

[0010] z.<r>tz.^^ p<^y-fe'/^3liRfflM I s V 

[ 0 0 1 1 ] ^:/c> D v>5/^ jiajl^DR AM-^f^, DR 
AM imSS^^TJ^rn JbOig^—>fb;}d5ia 

. -^'Jx-I^D R AMco^ ^ y -IryuaiiRM I S h^Vv^:^ 

^(D^— hmmm:t^mMm(OM i s h^>':>>:^^co>5^ 

:L<DtLl^. ^3aiHli^<?>M I S h ^ ^-v^^^^CO 
y— h^ii:^t>;^^y -ir/uSltRM I S h ^Vv^:^^^^ 

[0 0 13] ^tz. :$:mm<7ym<DB^\t. ^ >^ y ^ MM 

^ V ^^T^^^mi^Mm\B\^mmz:^f6\.^x . mmm 

[0014] :^mm<Dmm^^hxj^^z.^^m<7:>umtmm 
50 f^mm-t. i^m^-%<oumit6^xy^^M^^ii^h^?ihmz^ 
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[00151 

ISM I s [^i&mmiz.m\^x^m^B 

U}^^'j'^/^(Dmm\z.\^^^m^tmj^^inX'^y) . m 

%<DXh^. 

[0 0 181 ^/c. ;*:^§^0*^i2t:^^|lHlSS^gJi. M 
[0 0 19] *:^0J<7:>*2S«^mafliiSSig«o»!it 

^72^^'7^mmi^^mf^i^^3:ut. (b) mm^^mi^m^ 
±{z.^- b^mmm^mf^-r^iLmt. (c) sfitay-h 
iffe^j^jbic s^f^^B i^D =^ :ym^mm-r 6 ^ , ( d > 
tftia^Ma^B^xy =1 v;K{c:Joi^t, stjiaivi i s h^^v?;?^ 

^oy— ffflBMI S h ^ V ^ (7> 

[0 0 2 0 ] 

^t^i!^(D^m\z,:^\^^xm~mm^^'r^h<D\tm~'<Dn 
[0 0 2 1 ] mi n:^mm(D—mM<ommxh^^^mw 



(4:) 2000-174225 

e 

(r>m^:^{^(D^m.mm&'j^^x^v . (a) i^. y 

(b) p"" hoOn^-y^^/UJi^CDMOS - F 

[0 0 2 2] ^-f. 1 (7)DR AM{C:ioit^ 

®Tffi«i£SrgIi(cJ:org^?g-rSo *»ft:£ffii(^, «^!) 

JO m(D-yv =^>'mU^B^'hfj:K> . ^<D;<^vmm 

[0 0 2 3] C(7)^l^n f>^/t'2 nwCOjiiitCt^p 
3 p Wm d^Ji?^^ixTl^-5o ceo p 3 p w 

n ^O^Bi;65^V^n !>:3i/U2 n w{Cj:oTl&«?ffl^ 

p.>aiyu3pwm f::^^, pJi0^M%)(7:)?J-^!^5^;&^ig 

20 — 1 O^V c gft^'fcSo 

[0 0 2 4] ^yt, f&^IIIjlS^«^{C*5tt6^^*S« 

Kcjoi^r. ^^y^^(7:>p -^^/us p ^fsf^f^c 
5o :iOp !>^7U3 p wp m:^^t\>m^n^(o^- 

[0 0 2 5] ^/t:, mm^^mmm\z::iia{-f^'^Mwmm 

1{C*51.NT, ;^^y^«60p !>3i/U3 p Wffl ^{^(^I^C 

^iS<JO^^^i^(C(^n r>^/U3 n wp tmfi^^ivX\.^ 
30 n (>:iiyl-3 n wp trf^, ^<J X. n ?f0^M^O y 

fcJ^t:^ (As) }6^2gA^tiTl/^^o -eOnJ^^M^^^O 
m&\t. WX.J^1 Ol'^-l O^Vcm^ g*-C^^o 
[0 0 2 6 ] COJ: 5 J^^^^ag^fz^^lSl (OJbS^ICl^. m 

fpItCfflbixVtO. 3-0. 4 ium(7)?^$05>BI?»4 a 1^(^55- 
ilffi(7>jte8ilK4 bi , 4 b23&^SJt^52^^nT?^J*^ttT 

[0 0 2 7 ] rco5>giffl(7)iteS:iK4 bi , 4 b2 Ji:. -Pll 
^C? x-f^-gg^bv-y (s i O2 ) mf)-hf£^o r 

(7:>^^:9"ii|1^4(7)±ffii^. ^coiS^;d^i}^^^2^StSi(7) 

[0 0 2 8 ] '^\^^mmm^^^m<Dm'T'':^mm^4^::x 

[0 0 2 9] -f /^i:^-^. 0. 3—0. 4 ju m(7)^ $ OSti^^ 
i:. :|sj:U!^>ii^cojteia^4 bi , 4 b2 T 

50 m^^f^f&'r^ti^^mf>^^j:^\ ^.(DtL^. m^um^i^^^ 



^ ^ y ±/\^m^mMo s • F E T osay — Ko^sfe^fe 

[0 0 3 0 ] ^^y^Sc (Cio«t^^^^* 

S^lOp r>;cyi.2 pWjn _h{C D R AMO ^ ^ y ir 

/L-aitRfflMO S - F E TQ <t 1 0(7)^•t>'^^/:^ 
[0 0 3 1 J ^^y^/L-31tRfflMOS • FETQf^, p 

it^- hmBm5 i ^ , ^<D±{zmfiz^ixtz^- bum 

[0 0 3 2 ] ^^fz^^^S a, 5 bi^, P< ^ y "tryU^ltR 

- FETQ(^>^-^^^/U^«td^fl0J*:$tt-5o 

[0 0 3 3] ^/c. h®^5 gl^, !7- Ki^WLO 

V/K. M^bf^iJ^v (T i N) m^XXJ^^>''$^::^'r>m^ 

[0 0 3 4] CcDy- h^@5 g {Cj3it^ffilg:^/-Ky 

[ 0 0 3 5 ] -fi^^t:)-^ , 1 (D^Umm^ ("T 

/.^:b-^>, P C^^/^3 p Wtt, CO^j^^»g ; J£jLT. 

■ FETQc7>L^l^Mmff^i«< -r6C<?:55^-^t^^/^o 

[oo3 6]cn(^. p"" y v-y :=f ^-ott^^m 

:d^5. 1 5 VSft'C^t) . n"^ ff^(7:)4^y v-y ^-(04. 1 5 

?^4?y v-y bMm^m^^tz.n'f'^^^/i-m(7^?^ 

^y "iryUaStRfl^MOS • FET J: '?r(7) L# l<^fitm 

EEt:mivmm^<X^ :5f}^hXh^^ 
lo 0 3 7 ] ±mm^m^(7:>i^m\^XK^ . ^■y/^v'^^c 
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sr ^55^r-^sor-, mmy-h^t^^mwmwii t<r>m 

<7:>V-i^-mmi:i&m'r^:iti>^xt^. .Ld>t>, S:|SM 
S^^SMi^ J: "9 y ir;uiltRfflMO S - FETQ<7:>i^ 

-^mt^j:^x^^^o 

[0 0 3 8] hmmim^ i fi, «r.Jx.«S i 02 

[0 0 3 9] ZL(DX 0 ^ y -tyUaltR^MO S - F E 

'^'jx.i^s i 02 mt-ht^^^^mm^'^\^x . fiFijx. 

[0 0 4 0 ] ^fc. C(7):3r-Y iy:/^^^6CO^SD, 

[0 0 4 1 ] -:*r. fgrs^ms&^isg (lil 1 <D^m) icjsij- 

6 p 3 p wp nf^-Y^^/l-Ji^tZJMO S • F E 

TQn3d^?^^$nTV>S. n^-y^/UJi?COMO S - FE 
TQnl^. p r>^/U3 pWp 0_h^{C5:v^{Ciir^LT?^^ 
^Sc^ixfc-^0^2SL#^:^8 a, 8 b <i: , *a|t^*:£tS 1 

fcy— hm«i8 g ^^^uri^So /^js, r.oMos- 

Ji? F E TQ nJc:fc(t'5 L^tMSmSEfi. fi^'JxI^fO. 1 VgJ^ 

[0 0 4 2] i|£^#:^^8 a, 8 b 1^, n ^ 
MOS • FETQnOy— - ^ ^"Bf^^t ^1t.^ 
(Om^X^'O. r.04^^^^igc8 a , 8 b (7)r^tC*DV^r 
y— hmi^S ^<Dm.T{^n'f-^^^J\^j^<DmO S • FET 
Q n -^^ ^./u^i^^i^ ^ n 6 o 

[ 0 0 4 3 ] rO^^^^^Sa, Sbf^LDD (Ligh 
tly Doped Drain ) <b J^.^ o T l/^ 60 -tf^t>'h. 

f2^^^8a, 8 b fi. -^riX^^ni&MS^^S a 1 , 8b 
40 I S5»S^JSt8 a 2 , 8 b2 ^^^LTl^-So 

fi»S^^8ai , 8bi ^•V^>/l-|i^tR'J(Cjf^^$ 
ttT:|S'9, iS^S^iS8a2 , 8b2 t<0^m\:iU 

[ 0 0 4 4 ] C(Offi»ffi^^8 a 1 , 8 bi ^•J:c 

\^nr<^^m.m<r)Ast'^M?^^f\.x\.^^. ^tz. ^m&m 

:^8a2 , 8b2 t-l^. -^'J X. !:£ n ?f0^M^O A s ;d^?gtA 
50 i^-r F (T i S i X ) ^t^hfU^iy^)"^^ Kil8 c 
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[0 0 4 5] ^-h®«8 g(i, fi?'J:t{^ig:}gSt^K 

- htg^ti^ 2-2. 5 Qyaumz.^X'i&i^x^^ ^mm^ 

^Lri^6o DRAM(Oi&f^iaS^fpJ±^: 
[0 0 4 6 ] hJ6,m^8 i mx.\tS i 02 

TQOy- h#fe^Jlg5 i ^l^«fC, ^TiJ^l^e-l 2 nm 

;^^yir/UiltR^MO S • FETQ<7)y— h *feiS:M 5 i 

[0 0 4 7 ] CO/r^— hm^8 g CO_h®{C|^, 'F'Jx.i^'S 

i 02 m-^'hfii^mmm^ift'X^x. mx^^^mitiyu ^^^^ 

[0 0 4 8 ] ^fc. ^ (7) -V 5/^*6,1!:^ 6:^0 J: Oi>5r^— S 
-/l-9f^, br±lEL,fcfiiiS^i^8 a i , 8bi 

t mmAmm s a 2 , s b 2 ^ ^^^f^^st^ 1 ±.{zmfi^ 

[0 0 4 9] ^fc, f^3SIHI{^^jgc(cjoitSn f^^/US n 
wp ±\znp'^^:^Ji^m<OMO S • FET Q p:d^Ji0i?J?:$ 
nn^^o p/^-^^/U?^(?:>MOS • FETQ pl^, n 

1 0 a , 1 0 b ^ , ^mWm^ 1 itCjl^JsS:^ 

M^l 0 g ^:^^UTi/^5o COMO S * FET 

So 

[0 0 5 O ] 0 a, lObl^, p^-t^>/l- 

ff^COMO S • F E TQ p (7:)y— • K l/Y V^fl^^'T'S 

fd*^c;:^^^r'^jp . c ^o^iS^z^^i^ i o a , iob(7:)F^ 
{c:fcv^T>5^— o gC0ii:Tfcp5^^4^/i-^^(7)MO 

[0 0 5 1 ] r. (D^^mWm^ lOa, lObl^LDD 
(Lightly Doped Drain ) «it /^oTl^-5o -t'^J:t> 

^Mi^mi^i 0 a , 1 0 b 1^ , ^ti^'M&mmmm 

lOai, 1 0 bi S5fflS^^l 0 a2 , 10b2 

t^mi^x\^^^o ^(Di^mmm^ 1 0 a 1 , 1 0 b 
1 '^^^^/i^mmm{zmfiz^ixx:io^ . mmmmi^i 



(e) 2000-174225 

LO 

0 a2. 10 b2 ^i:^o^^1^ttO{cIfie^nrv^-5o 

[0 0 5 2] i&m^M^ 1 0 a 1 , 1 0 b 1 Mx. 

\tpm^m^<07^.^mtmp^^iix\^^^o s^c, 

^i^l 0 a2 , 1 0 b2 l-i^. «^'Jx,Ji'p?i^:^Mi^C0?}-x!> 

Oai, 1 0 bi =f»o:T:Mi^»ft<t t>S5< K^^ixT 

Wx.l^f^^^v-y i^-f K (T i S i X ) ^7b^h^J:^iyV 
i^-Y KBi 0 c fi^fl^^^nxv^So 
10 [0 0 5 3 ] h^flil 0 gli. CTx.tf{S:S$tjJ^y 

^[0 0 54] hm«il 0 gtc:j3«^6<&®*t4?y 

s^y^^JK^ci^, 0ijx.Jjfp?1^:^Mi^O7j^r>^;d^^7^$tu 

MO S • FETQp(7>U^ ^/^^ii®Ja^T^f -5 C ^ ;d^r- 

^fc. hmi5i8 g >S:?lgfiS;-rS:? v^x^r-^'J^^tTD^ 

[0 0 5 5 ] htel^Sl 0 i 1^. ^'Jx.(^ S 1 O2 f)^ 

h^j:^. ^(om^n. mrsB^^y ir/uaiiRfflMos • f 

ETQ^T^^^*- bi&mm5 i mx.\t6--i 2 n 

^ ^ y -t/UalJRfflMO S • F E T QCO>^— h jffe^M 5 i 

J: t>W< S^LTt> J:< , p^-y;!^/u?1^«7)MO S - F 

ETQ p(7)t{i>f^^^^r^_b^'ie:5 r ^:a^'HJtg^/^^^ 

[0 0 5 6 ] Z^CDV— hmmi 0 gCDJbffilCl^. 'F'ix.J^ 

s i 02 ^;6>b/^sjte^iK^:frLr. F«Jx.i^^<bi^y 
^fi^hfjt:^^^ ^y>^mmmetmm^thx\^^^o j^j^^s. 

[0 0 5 7 ] ^fz. z.(D^^ yyii&mmeii6xx/<f- h 

'>:t-/\-9\t. ±ti^x±ui.tii^mmm^ioai , 

40 1 0 bi <>:i^»S^i|Kl 0 a2 , 10b2<i:^^^#S 

t^ i ±.{zmf&'r^tzbb<D^:t>m7^m<0'^:^ ^ t \^xm 

htlX^^^o 

[0 0 5 8 ] fj::^. r b <^ n -^^-/uji^cOMO S • F 
ETQn:ioJ:t/p^-r^-/^ff^cOMOS - FETQptCj: 

or, DR AMOir >';?^r >-7"[h1S^, :^ "7 — 

50 [0 0 5 9 ] COJ; 5^^;^^ y ir-'l-all'^fflMOS • FE 
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TQ. p^-^:ti/l-Ji0COMO S • F ETQ p*5j:U5n^-t 

[0 0 6 0] mmi&mmi i a — i i cj^, ^•jx.i^f s i 
02 ^Hi^h^^^o z.(oo^. MfAmmmx 1 ai^, m'k. 

I^SOG (Spin On Glass ) J: o Tii^ ^ ttTl/^ 

So ®PflM.li)^.l lb, 1 1 c{^, ^'Jx.l^r-7X 

[0 0 6 1 ] p<^!;^ig{Cjot^SSPfl^/^^l 1 a~l 
Ic, ^aig7lCli. *«f*^«c5a, 5 b^&^gttU-rS 

ci: 5^ct^^?Ll 2 a, 1 2 bJd^^lL^ixri^S. 

^ai2a, 1 2 bCOT^{C:iol.Nry- h^1^5 g ( !7 
r^^^ixri^-5o -r?t^i5'^> ^j^7L 12a, 1 2 b 

[0 0 6 2 ] ri^^cJ:t)> ^(DSSc?Ll2a, 1 2 b (^5 

?L1 2 a, 12 bO/^^ — >'<^;^^!; ■1?;U31tR.^MOS 
U^o^ci: Urtj, ro^g£?Ll2a, 12b;5^b 

[0 0 6 3] r<D^i0^?Ll 2 a, 12 b 
:/^:Xl3a, 1 3 b}d^S*i)5Z.*nTl>:5o ^T'^^l 3 

MOS • FETQO^^^z^^^S a, ^ h tn.^^\Z,^ 
Jgg^n-Cir>So ?^.^*5, :/^7^i 3 b<7>Jzffi{::Ji, 0iJx.f:f 

T i s i X ^<^x o^j^-yj^^ ^mtmf&^^xy^^^, 
[0 0 6 4] mmi&mmx i c }:.\z,{tMm^mm: \ i d 

?i0i5}^^ixri/^So cco^r^ffij^^i 1 ditcii, t^?/ h 

iSSB L:iBj:U^miiiSdi^l 4 (14a'-14c) t^^J^ 

[0 0 6 5 ] r.CO hi^B L ^'Jx.li'T i T i 
N J: ^ V ^' :^ X ^-^^^^ TS b J'l it ^ $ n r 
•9. iir^Jfei^^l 1 d Ic^a^nfcSj^HFLl s^iicr 

b^iiCT^^y-ir/i-31$RMOS - T'ErQ<D^MW^ 

^ffi (Jb®*5j:U«{fiO®) icli. ^'Jx.f^^^'fbv'y ^'^'^i^^ 
?^^Sif&ig^®l 6id^^m^iXTl^5o 
[0 0 6 6 ]?!^j3. t'^/ hiSiB L{i7— K^WL(D®ffi 
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m 1 {c^fJ: 5 ?i»TE«c flit's/ hi^B LI^4:^$i^/^^^^7> 

a/Igi 6(;>f^^^tfeie-rs/!i*^lc^(7:)3®^;6>b hiiS 
B L^^Ur^/^6o 

[0 0 6 7] te31ls]SS^iS(7>^ 1 m^im 1 4 li. 

hi^B L <>rf^^lC. ^']x.J^T i T i nm^^XJ^ 

10 hi&mm\ 6 365^^?g$i^'rl^So 

[0068] rcop-^, :lgiiigB^i 4 ai^, /iPflteig^ 

mi 1 a- 1 1 dtC^HFL^ixfc^J^iFLl 7^iiCrnf^ 

6^{c^j^$nri^So *fc. :^i iiia^i 4 bi^, mm 
^t&mm: iia~iid>b ^M^^mi i 7 ^51 c-c 

n^^-Y-t-yl-^i^cOMO S • F E TQ nO^^{$:^:^8 b jo 
J:U^P^-\-^-/l-?^<7)MO S • F E T Q p (7>^^^z|c^« 1 

0 a <>m^6^(r^^^nriN'5. ^ btc. m iSiBi^l 
4 cl^. Srflffei^^l 1 a~l 1 d\:Lmi^thtzmmi 

20 17 ^ii p ^^^-/^^ODMO S • F E T Q p (O^ag 

^2^M«i 0 b^m^W{c«^g^^i^rl^So 

[ 0 0 6 9 ] mfii^m^m.^ 1 d(7:)±ffi{c:i^, JiPfljfeii^m 

1 1 e~i 1 g}d^Til^^biiii{cii^^nrjB 19 , -tutc 

ct J? . ffi,mmi 6;d^^^m^ixri^So SM^a^l l e 
— 1 1 gt^, FiIx-J^S i O2 ^;&>e?i'5o Z.(r>b%. M 

rfl*fe^^'l 1 eJ^, ^'Jx.(^SOG (Spin On Glass ) ft 

^cJ:oT±t^^i^T^^-5o gffi#fea^llf, i 

v^-5o SFflitei^Jl^l 1 gO_b®»^. ^^y^«<i:te3SlII 

[0 0 7 0] i^^')w^\^^\-i^mm^m.is.\ 1 d-i 

1 gtcl^jr^iJ^l 3 aOiiOaii^SStti-rSctpJt^Mai 

;^BLo^®{cg>ft:v'y =r>'^;5>bJ^.^s*fe.#mi ^if^m, 
h:'> h^B Lcoifrs:;^f^{ci"ixTeiy h^B L(cS^c^6 J: 

[ 0 0 7 1 ] CCO^^TLl 8P^^C{i:/^:^l 9:a^S*t>^ 
^^r^nfc<g;S©L53?y v^y :?"^'7'l3a 
aliR^MO S • FETQC0^>g^^igc5 a ^m^S^fC^ 

[0 0 7 2] SPajlfeil:^! 1 gO±®{c(:i. BPfl*fe»JK 

1 1 h, 1 1 i ^d^itat^nri/^So iiPfl^fei^mi 1 h 
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z.\ts i 02 c<Dmrs^f^mi 1 h, 11 

(0 0 7 3 ] ^'^y'^i^i^ at. m'k.\t'!7 ^ ^ :ymmz.m 

[0 0 7 4 ] :3r-Y/'^v'^CO#fil^^2 1 a 1^, ^>Jx.l^* 

m^\'^^^<r>wmtjim^tmj&^ixx\,^:b. 

[0 0 7 5] Z,(D^mM.^2 r <OT^\1(^. §^n^2 0 
-Ir/uaiiRfflMO S ■ ¥ KT Q(D^mWW^^ a ^ 

ri/^'5gaMi@2 1 a 1 
[0 0 7 6] :^-Y/^^/^CO^S:jteig:K2 1 b 

1^, m-^\^m\:.^ (Ta2 05) ^^^^bTt^^o =^ 

-Y^^v-^J' C<7)y^U— h1^^2 1 c li. ^'Jx.i^T i l^mt^ 

[0 0 7 7 ] gpflj^M^i 1 i mm^&mmi i 
i 02 '=e(7>±ffi(cj^m2Siai^2 2 (22 

a, 2 2b) >i>^?f^^^ttri^5o 

[0 0 7 8 ] B2jigB;^2 2{i. ^'Jx.li'T i N^. T/l- 
^n<>i. (Al) M*5j:tj?T i JKd^TS^^bJilfcitfil^ 
ixr/^-6o ia3Ei[H]S&^«6(C*5<j'^S2jiBH«6 2 2 bfi, 

1 e — l 1 g, lli, 1 1 j 
^1 6tC^7L^iX/cSmL2 Z\H(DmWm2 4^ilCr 

[0 0 7 9] mm^&mmi 1 j ±.\^\t. mmmmmx 1 

k, 11m, \\nt^Tmii^hm\Z.mi^ixX^y) . C 
tt{cj:oTB2igid^ 2 2}d^^m^ixTVN^o iiP^^fea 
^1 1 k, 1 1 nli. F'JX-Ji'S i O2 ^t^htJ: V . -^'Jx. 

^Ml Imfi:. S i O2 mfi^hti^y). m^\-£SO 

Gmmcxoxmf^^^x\.^^. 

[0 0 8 0 ] Sf^^M^l I n±.\Z\t. m3;iSB^2 5 
(2 5 3 — 2 5 0) }d^?i0i*^ixr 1/^-5 o Il3gia^2 5 

{zmm^iriX/j:^. 

[0081] :i(D^ib. Ife3l(al^^:®(c*5it 6«3®g£ 
i»2 5 b Ji, iiPfl*6®:igl 1 j , Ilk, 11m, 11 
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n«C#a^ixfceEigS?L2 6t^0^flcJK2 7 i:mCX^\y 

- hm,m2 1 c tm^^\zmf^^tix\r^^^ ^tz. t^m 
iH]5s^«ic*5<j--5m3«i£j^2 5 cti, mmn&mmii 

k, 11m, 1 1 nJ::^a$tlVb®Jgg?L2 8rt<7)3^*^J^ 
2 9$riii:rfl2SiBi89 2 2 b ^ m^vWtcSJBg^ixr ^> 
^oia^^2 7, 2 9 1^. ^•Jx.Ji'T i NJK:j3 

:^T'i^mt^Tmf>^hm\z.mm^tixfj:^, 
lo 0 8 2] ^3mum2 6(o±mats myL\^mti>^, 
V ^'^^tm^tiyv =^iymt^mm\^ti2m(oi^m^^ 

[0 0 8 3] ^mm<omm i <D^MWim^mm 
WL(omi&-:^m<o—m^m2-^m4 A[:ixoxmm^^. 
[0 0 8 4 ] ^-r. m 2\z.7^^x p?]^(75s i m.^ 

B%:^>^b/.^^*2S^S^gl^^^^iLT^co^S□{c, fiTiJ^ 
Ijfi^i^l 0 — 3 OnrafiS<^S i O2 #56> S -''^ 2^ K)^ 

3o^^fiS;u7t^. r o^N'^y Fj^3 0 jtjc, m^i-^mm 

10 0 — 20 OniiimS^T:)^^!^^^^ ^v^:^^^/^^]!^®^!!: 
ttiK3 l^CVD (Chemical Vapor Deposition ) 

[0 0 8 5 ] jggi.>r. mzxz.TT^'T ^o\zMm\:f&mz\ 
±lc^;iJ(:Lfc:7;d- h ui^;^ h 3 2 a ^^r^y^i,'^^:^^ 

{C bT5g-i^^^^:KC0ll#@^'ft;t*^ 3 1, 2/ Kl^ 3 b , 
^^^*:S«l^«I»:^5'^>'i/-rsCi:{cJ: 0, 
S«l (C?^^ 3 5 0 — 4 0 0 nmmScO^>ii?«4 a 

iijs-rso M@^Yi:*^3 1 ^^i/^^-^-r^y^';^ 

'B^'Jx.f^CF4 +CHF3 +Ar^yS:f^CF4 +Ar 
t^'HB r + CI2 + H e +O2 ^{^^-^^o 

^6? [0 0 8 6] -^(t:)^, 114 fc;^-r 5 ^^f^>'^{C 

i 02 ^^b?:^^^i^^4 bi^^iijtbfc^, Hstc^-r 
^'mwmwL.x kAz.. m^LMs 102 «3&>?.?:^-5 

itej8:m4b2 VD^tci: OJt^rSo cco^, IfejR 
i^4b2 ^'Jxl:fTEOS (Tetraethoxysilane ) ;«f 

^ffi 1/ ^fc ^ ^ x-^ c V D J: o r ji^^g-f 5 . 
[0 0 8 7 ] ^fea^4 b2 Jb{c. 

^^^t^hf^L^mmm 3^cvDi^«{cj:orJt®i- 

siteiS^s 3 a (n^^^—^^^^f^-r^. 

[0 0 8 8 ] m'=f'':^mw^<^kM\z.m^tzm\Liy v ^^i^ 

{b^e^^WWM (Chemical Mechanical Polishing; CM 

prnxmrni^xw-mt-r^m. nMm\z,}:^^^m9<o^ 

'=F'^mmi^<^'j^mm4 a(D^^<Dii&mm4 b2 t-tt-^r 
^0 m<mm^ti^m.^ (^^-^ s/sx:^^/ ; dishing > 
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o ^ ( CI 3: — ^ -y: ^ r ^ -sj ^ o ^ ^ o 

[0 0 9 0] »ci^r-. wmit^m3 ii6xxii&mm3 3 

[0 0 9 1 ] ig^i^r. 1 ^ vm^'i>^m 

[0 0 9 3] ^^ci^-^. p c>^y^?^^Scffi0 7 2^ h u:^::^ h 

[f\n r> ji/i, 2 n w, p !j7ai/U3 p Wm , 3 p Wp . n r> 

[0 0 9 5 ] rc0^l^n r>ai/b2 n w(^. 7<m:t}\B}^^ 
^il t:T;^^y ^^<75p r>ai/U3 p w 

# CO 1^ ^ P;& ih 6 { c j^jt ^ 6 o 
[0 0 9 6] ^com. **^S«iic^Lr^^-fl:^^ 

nm^S(7)S i O2 ^if^^b?:^^^- hi^i^^S i , 

8 i , 1 0 i ^m^^-r^o 

[0 0 9 7] ^kV^r*, |gi 1 0 J: 5 {C, i{ia»^*:SK 

[0 0 9 8 ] i^l/^r. 4^2S<$:S^Sli:{C^^$nSMO 
[0 0 9 9 1 -rt^ioi^, ^ 1 1 (ciTi^-^- J: niz. si^ U U 
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MOS • F ETjl^jS^^tA^Btb-rs J: h u-v?;^ 

h 3 2 c ^?]0;«L/c#. <h br. ^Jx-I^n 

m^H^<DV >^fzntm (as) ^^ki; v^li 3>'^3 

4tC'<:t:^aA-r2)o 

[0 10 0] ^l^r, :7aJ- H h 3 2 c «rl^5feLVh 

la 1 2 J: 5 tc> ;^ ^ y -feryt-iltRfflMO S - F 

OMOS • FErff^^^^jd^saa-r-S J: h u--:> 

10 :^ h 3 2 d $:?^j*L7t«, m^-^;?i i5^ ^ UT. 

pJI^^M^CO/i^!>5S^7tJ^BF2 v'Ll =r V/K3 4 

[0101] C07^r>|RS7tl^B F2 ^<DX 5 P 

[0102] ^rviga 40 

[ 0 1 0 3 ] ^kV^X^, lUl 3(C^-r J: 9 {C, 

^ 6^ r ii )6> b jiHfc Jt ^-r ^ o 

[0104] j^i^T. H 1 4{c^-rj: ^fe^flle Ji 
{cji^^L/ty— hm^ff^i5)sffic0 7 h u-:^:^ h 3 2 e ^ 

[0105] 5 g li. ;^ ^ y -t/UigiRfflMO 

- K^WL ^ Lr«i^-r5o coy— h^^slSg 

fflMOS • FETOMf^-Y^^/l-^^^Sl®Jbr, L^V^ 

MS j£ ^ - ^ft _h ^ ^ 1^ ^ IS ffl CO ^/hTt-fe 
(«X.J^O. 2 4 jum) r-«i^$n^o PS^-r^2 
^(7 *oy— hm@5g (!7— Kj^WL) OPflIKi, :7sh h 

y y ^5^^7^o^^PI#r•*^s#/^T^fe (W:tfi*o. 2 
2^2m) T-=^;^$n5o hm^^s g*Dj:t;^>>'- hH; 

® 1 0 gl^, l^aSlHl^Onf^-V^VU^^OMO S • F E T 
:feJ:U^pf^-^-^>/Ufl0OMO S • F E TCO#— ^^«;^-r 

[ 0 1 0 6 ] ^^:^.^r^ ^^^SIS 1 ±:{c n 5^ y^./l-ji^o 

MOS • FET y -fe:/L'3ltRfflMO S - F E T 
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[0 10 7]*iKV^r, ^<Dn^^^^/^m<DMOS • FE 
ai, 5bi, 8ai, 8bi, lOai, lObi^ 

1 0 1 0 8 1 »:i/^T^ mi 6 {c?^~rx 5 1^. ^mi^mm 

7±(c^^L7t>'a^ h i^i^:^ h 3 2 f ^^i^f^v^-^;^ 

[0109] z<Docy^iy^n. V- hn^mm^ i , s 
i , 1 0 i ^^'=F';^mm^4 {cmit^^^titz^i&mm4 b 

1 , 4b2 (7>^iJixS^*t:i^^i:-rs>^a^)(c. K^fkv^y^'V 
hmilSg, 1 0 gioMibv-y ='>'^^;^>b/<^5lfeiS 

1 0 1 1 0 J m^x. ^mwmw. i ^mM^m^^ 

{zX^xmA-Tho 

1 0 1 1 1 ] m^x. ^mwmm i ^stH][§&^^ 

[0 112] ^co#, ^mwrn^ii^Mi^x. m^i-^m 
m:ff:^^m^^\z:}6i^xm^m^m-r:^t\z.x^ . 

b2, I0a2, I0b2 ^Mf^-t^o CixfcJ: »p . m 
1 9 lC;^i-J: 5 {C. ^3llHlifeSffl(7>n^'t't^>'^?f^>7>MO S 
■ FETQn*5j:U^p5^-^^yU?^COMOS • FETQp 

[0113] ?ki^r% mi 9 ^z^-rx ^ {c> 

l_blc, ^'Jx.J^S i O2 ^Ji^^^^c^^/ir^iteii^iKi 1 a ^ 
s o Gife« J: o TiS Sl-r 5 o 

[0114] ^i^r. :L<Dmm^mmi 1 a c^ijx. 

l;fTEOS (Tetraethoxysilane ) V ^ X 
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5-<h{cj:»7. igj2 o\z^-rxo{c. mmi&mmi 1 a 
±{z.mm^Bmi 1 b^ji^^-r^o 
[0 115] -torn. ^(Dmmt^mmi 1 b±\z. m^, 

i 02 ^f)^h^j:^mmi&mmi 1 c ^mi^i^^. 
p^^.^j^i 1 c cMPife(c:j: i:);ir^i^M^i 1 b CO 

^ y ^« t mm^^miSi t x^<Dm ^ t^^^^t— 
JO ^-t^x 5 (c^m{cJ^^^^i^Tl^5c 

[0116] ^i^T, 11 2 1 (c^-r J: p tc. ^(ommm 
mmi 1 c±(c, ^^(D^miff^mtHi-r^x^fj:^ 

:^ h u:;:^;:^ h 3 2 g ^mm-t^o cois. ^Hitoji^^ 
i(c:fci^ri^, Jira^.mmi 1 c (3o±ffi^^±i{^bri^ 

[0117] -e<7)^, '€:cr>:72^ h h 3 2 g 

[0 118] ^-r. 1^2 1 {C^i-J: 5(-, *fe®EJI^7^:3^ 

^>^^^::^tl.xn. ^^.^-£04 F8/r/u=r>' (Ar) 

[0 1 1 9] ^y^l^:^^{^^. m^ti^v =ily 

^^t{zx^. HI 2 2 J; 9 {C, ^3g^*:St^l CO— 

J(? ^:a^Ma:J-r6J: 5?'c^:/^:^''>ffi(7:>^^7Ll 2 a , 12b^ 

i^TcoWffl/^^^^^-f^g^^ai 2 a, 12 b^mm-r 

^::.tf}^X^^. :z(Dm(D:j^y^i^:^:ff:7.ti.xn. m 

X-[i'CHF3/Ar/ CF4 ^(^M^ ^ ^m^^ 

[0 12 0] :z(DJ: 7^J:^y^>'1>''^m^n^m^\t.■ 
^<r>Xz>\z.\^fJ:l^t. ^m<0^mLl 2 a, 12b 

m<r>^m\. 12 a, 12 ht^h^\^'Y'^^^':^mmM4 
40 x\^^\i^^^t^±\:.^t>hxh^^ 

[0121] ^O^. :7:^hU'V>^h32g ^1^^ bit. 

s^7Li2a, 1 zht^hm^-r^^M^mmi 
m^m.^m <7)^Mi^^ AxsT-^ 

[0122] 0CV^T-, 1 ^'Jx.f^n?f^:T^ 

?Ll2a, 1 2 bl^(c:/^^l 3 a , 1 3 b ^?i^J*i- 
5(7 5o 
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[0123] j^l^T, 024 {C:^f J: 5 JC, if^^SfrSffi 

1 mx.ii^s i 02 ^;5>f:>/£^®r^iffeii^^i 1 d ^ 
a , 13b co±s^^a-r^o 

[0 1 2 4 ] /^*5, 0 2 4 *Oii?-§-5 32 , Sba^i, 
±15 Lfc^#.S^pffl O^M^^A Xg(c J: o T^A $ n 
fey >^^-&^i-5i^»||^i^r-^ 19 , :i(50^5^S^:yc5 
3 2, 5 b2 ^<fi:»a^i|c5 ai , 5 bi <^T% P<^y 
■tryuaSlRffiMOS • F ETQOif^SC^^^S a, 5 b 

[0 12 5] [12 5(C^-r^^{C, -^rOgPflM 

h 3 2 h^fl^^Ufd^. ^ 
ur/ir^lfe^^i 1 d \z.^=7ifx 3 b(75jiffid^gftti-rs 

[0126] , •?:o:7:d- h u-^^^^ h 3 2 h^l^^ 

Ufc^. 0 2 6{c.^-r J: ^<7>SPfl#6^JKl 1 d± 

(c, ^■m.^'^Wi<D^m.'^\.W^i^Wi<oy ^ V u-v^;^ h 3 2 i 

1 a - 1 1 d {C*^f*:Stg 1 8 a , 

8b, 10a. 1 0 b) d^^tti-t-SJ; 5j^^S^^7L1 7^ 

[0 12 7]MV^T. 7;^ h U-v^;^ h/^3 2 i ^I^^L 

112 7{c.i^-rj: 5f^. *«f*Sffil Jbtci, «rtj:t(:f 
T i m^X^XIi: i NJ!B^;^^^iy^ y V:^^?fe«fCj:orT 

C VDte^{Cj:ora;2^m;feTa*^*^3 7 ^Jl?J5i5sU. $ 
[0128] (H 2 7 q^(7>^?F-^8 c , 1 0 c m 

^itmp^m 3 7 coT/i o T i m<i: 1 1 (om^m 

[0129] ^O^. H 2 8 J: 5 {C. j^j^^ 1 6 

a Ji(CiBllJF^J5jtffl<7>:7:^ h h 3 2 j C 

3 7 ^^^/^>'i^te{cJ:or/'^^-:=i>^'-t-^c<^:(cj: 

h^B L J: TJ^miggBi^l 4 ^?^iS:-r So 
[0130] Ufei/^T-, V h 3 2 j ^R^^ bTt 

4^iSffS«i±tc, «x.J^^^kC/y 

\z.X.'0 . H 2 9(c:^-r J: ptc, 5/ h j^B L :i8 1 

SKi^i 4 (TDiiiffitci^^ K^?3^-yn 6 h^mf^-r^o 
[0131] ^t^r, ms o{z.7rirx «rijx.i^s i 

02 ^;5^b?:t5;ir^$fei^mi i e ^soGv^^{ci:or 

4^«c«-rso 

[0132] ^CO^, ^COgr^^ii^J?gl 1 e 

i02 mf>^h^j:^i&mm^mmi.tz^. ^<d±^^cm 
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Pm^\Z.X^X:r.<y^y<^y i^'f':^-t{ZX*) . HI 3 1 {C 

.T^-Tct 5fc, mmi&mmi i ei^cgpfljfesjKi i f ^ 

[0 13 3] -^(D^. ^COiiPfliteii^^l 1 [ ^ijx. 
T E O S ;tr ;^ ^ ffl > /i: >^ 7 X -7 C V D ft ^ ( C J: o T S 

i 02 m:^-htj:^mmi&mmi i g^ji^;*-r-5o cco/i 
r^tei^^i 1 g 1^. mmmimmi i f c7:>±^{ccMP?fe 

(c^i9^;^J^;^i^yca«^^a9«tg^^LTio^?, mm 

mmmi i g<^±®f^^^y^«i!^3®iiii«^«c^'r^ 

[0i3 4]^i.>r, lil3 2{o:7^-rj: t<Dmm^&. 
^^ h \^i>y^ h 3 2 k ^^^f -5. ^OIS, *:^Mco?giai 

{c^si/^Tj^. mmi^m^mx i gcois^^mtcbri'^-s 

[0 1 3 5 1 ^(r>%^ ^(oy^t V ui>y> h 3 2 k 

=f-\y^^-^y.^ t LT. mm^mmx i d-i i g{:i, ^ 
y^^i 3 a (D±mf>mm'r^x b ^mmi i s ^mi u 

^0 7t^, h Uiy:;^ h 3 2 k ^l^-^-f So 

[0 13 6] C(7>^, :*:^m<7>Ji?^{c*5iNT»i, ;i(7>ai 
iy^>'^"'^^(c|^Ur. S i O2 m\:iM-r^mit-iyV=^ 

7L1 S<D^^^ — :yt^W'^^\:^\^'y bUB LtcS/^oT U 
^ofc^ Lrt>. ite^l^l ei&^^s^f^^':^^;:^ h s/^''^^/^ 
Sco-e, t:> h^B L^^^^^Ll 8;?^^Jb»tli LT 5 

[0 13 7] ^2g^*:S«l±{c, 0-iJx.Ji*f£1g:*a: 

y y 3 b S C V D ft»{C J; o T Jtffl 

-^rO^S^z^^^^^^TLl 8 F^o^tc^S J: 
iyf"/<:y^'rSC<^lcJ: 19. 113 3lc^-f J: 5tc, ^Jgfe 
7L 1 8 ^{zy^ 9 ^mm-t^. 
[0 13 8]^l^r, 113 4{C;^i-J: 5tC. ^^^^^^ 
l±(c. '^iJx.f;fM{tv'y V;?)>b?^.^SIfei^^l 1 h^C 

5 J: h i--::^;^ H 3 2m<^JI0;*L. 

[0139] -^CO^, h Uv>j^ h 3 2 m^l^^bfc 

^, 113 5{c^i-J: 5(>::. *^«f*:StS 1 .htc, «ri)x.J^T 
EOS;^/;^$^ffl^^i^cr^x-7CVD^fe^{cJ:or s i o 
2 ^>e>^b/^ssr^te,mMi 1 i ^?i0;*t-So 
[0140] ^^i/^-r, -etoswteii^fl^i 1 i ±.\z,^^^^ 

iy^mf^m(7yy:t b i^i^y^ h 3 2 n^mf^l^tz^. ^tl 

^^y^^y^-^y^ t x^xy^ h \^iyy b z Znt^hm 
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[0141] m^x. mse (ci^-r J: 5 t^i. ^mi^mw. 

iKi 1 i o±®*5j:t/l8aa2 o <D[^m\z,mwm3 Sib^ 
[0142] ^(D^. H 3 7 J: 5 (c, ^^mi^&^ 

1±{C, fir.J;tJ^S i O2 mHi^h^J^^i&mmS 9^SOG 

[0 14 3] ^\.^x. ^(ommmB 9^. mm^mmi 

M2 1 a 1 ^Ji^i^-f 60 

[0l4 4]^^/^T, 03 9tc^-rJ: 5tc, ^^<*:Ste 

i_h{c:<5^^-#am^^2 1 ai -i^ ^xj'^mm^m^^^ 

b x^xmmi^mmi 1 i ^^i?^?/ hoi 

^©^Mtb^-iir^o ^(^1^. jgPfl*feii^^l 1 h\^^:^y 

[0145] ^fc. y^i-Y- h 3 2 p(7)i^^^^qt 

m«2 1 a 1 iJciBgfSo no Jt 5{C-f S h 
U-v^;:^ h 3 2 p<7>C^fC-S'*P-ii:-rtLd5iiCfcm-&T-t>, 

•;^^co#t>^{i'J(^?i0;*^n^#sim^^2 1 acop*g 

[0146] ^co^. h L-v^^ h 3 2 p ^I^^L/!: 

114 0 (C/^-r J: 5 (C. #^^#2 1 a O^ffi^^^k 

^ blc-tco^ffifc:. ^'Jx-J^^Yl::? Vi^/u (Ta2 o 
5 ) ;6^b?^^S^Site.mJK2 1 b^«?S-rSo 

[0 1 4 7 J ^kl^r-, 114 KC^-Tct 5{-. '^'JX.I^T i 
y:ir h yyiyy^ h 3 2 q ^ zr. y ^ 1/ >f -r? :k >r h \^X^^^ — 

[0 14 8] ^l/^T, y:t h l^-Z^y^ b 3 2 q ^m^l^tz. 

:/^X^c VDte^lcj:oTS i 02 ^J5>b /^^Sr^*6 

hm^2 1 c ^^s-r^o 

[0149] •€r<7:)m. mf^^mn 1 1 j ±{cf^^(a]sso 
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ix^j^s/^v^-^;^^ <5: Ur, 111 Jiifiitel 4 bo— ^ 
3d^g8ffif -5 J: 5?:^gEl^dFL2 SSr^TL-f-So 

[0 15 0j^kV>T% :7:5^ h U-v^;?^ h 3 2 r ^(^ifebfc 
^, *2S<*:StSli:(C, e^yx.«T i N*5j:U«^$^>'>/;:^x 
•^^ ^ T® ^ m \z:^y^y^V > ^ftfe^tc J: o r itffi U , 
cti^::c:5^f"^<5'^-rscii:Jcj: i:? , 04 3(c;^-r<t 5 
{C, ^^?L 2 3 f^tciS^^ 2 4 ^^^^2itfo 

[0151] m^x. ^mi^mi^ i iitc. -G^jx-ti'T i 
xxj^ V9 ^ =^y'^i^ifi^m\z.x.-:>x^<^—=^iyV'r^:L 

t\z.X^. 114 4{c^-rj: sr^iteil:^i 1 j iitc: 

m2mum2 2^mf&'r^o 

[0152] ^(Om. :^2®i£^ 2 2 (7:>??0^X^i ^ 

1 ±{cm3iiga^2 5 ^Jl^^LrDR AM^Miti--5o 
[0 15 3] p< ^ y ir;uSS^fflMO S • FETO 

$;^f^(?>^M%»S^*^Il4 5 {c^-To (a) 

^mmm^'jf^x^^ . (b) j^, *:*M<7>fl^^op* 

[0154] n h ^ y -fe-/U31iRfflMO 

S • FET^J^i. f^-^^^>'^««{c:T^M^feo^A;d^ie:*S-C 

%^x<ny^m,mmm^^\o^^<^^~^t^<^i:^. nn 
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MS^R^iciiffl {.r:im^\z-o\r^xmm\^tii)^. ^ntcpi 
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^ i?/i-«r^i- S S R AMS*Rf«(c>b M 
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[0 17 2] (2).^^i^co^^#:a«IsiS&Slg{cJ:n . 
;^^y ESS^^i^fe-rST^^y ir/i-cOMI S h^Vv? 
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[1119] m\(7^^mw^mM^mm.(D^^iLm.^\z.^ 

[112 0] 01CO^igC^*maiHISS'^g@6O®itXS*(C*5 

[gl2l] Hi c7)^ig^*fl|IHlssyseco®i3tXS*{c;io 
[ii|2 2] lll60^2Sfz|^AaifiIIS&SSgO$iitXg^3{C:fe 
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[112 6] lll0^3it<*:^aiHlJ^S^g(?5KigXg4^(C*5 
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[112 8] Hi (7)4^^{$:^fl|IiIgS^g(7Dli5tXS+(C:J3 
«1-Sil^»r®Hr-^6. 
[H2 9] H 1 O^iiL^z^^^S^S^gOMitX^q^tC*^ 

[H3 0] H 1 o^^^AaiDigs^gcolilitXgq^jc:^ 
«t6S^WSHT-^5o 

[H3 1] m\<o^m^W'mm^'m^<o^'m,-xM^\z.'^^ 

<tSil^8JTSDHT-^So 

[H 3 2 ] Hi ^*^{*:^flllHlS&iggoSi3gxm^'(c:fc 
<tSS^»rffiHT-^6o 

[H3 3] Hi C0^^^^fl|lHlSSS^gO$SligX^1:>{C*5 

<:f S^^^ffiHT-^60 
(H3 4] H 1 0^^«:^8llHiSSS^gcofi!igXS*{c*5 
5(7 it-S^^^EHr-^^-^. 
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[1113 6] Hi f7)*iS^*^aiHlSS^Scr)®ii^Xmi3(c*5 
[(33 81 12lco^i|t{*:*SlHlSSi^@:oS«i^xmq3{c:fc 

ii^^nm^mx'h^o JO 

[H 4 0 ] Hi c7:^****«lHlSSigSco$ii^x@*(cjo 
[04 1] lill60i|£^f*:mffl[5ISS^aco®{igxm*(c:io 

[m4 2] mi(7:>^mw^m\Bi^m^<7ystm:j:u^\zi^ 
^-y^mummmxh^. 

[04 4] mi(D^mi^Mm^^mn<Dmi^i:m^\z.:3^ 

[04 5] n^-t^^/^^l^CO^^I^ -t/UiS^fflM I S h7 

^nmm&a^mxth^ . (b) i^, p-^ y-hco^*^!; 
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8 c if^ KS 



4*§B2 000-174225 
28 

8 i h-it6«tJS 
8g >5^-hmil 

10a, 10b ^^mi^m^ 

1 0 a 1 , 1 0 b 1 i&mm^iSi 

1032, iob2 ^MA^m 

10c V- !; i^-r 

1 0 i h*fe;i^Jg 
lOg ^-[^m,m 

1 1 a — l 1 n SPfljffe^JK 
12a, 12b 
13a, 13b 

14, 14a — 14c miJSilB. 

1 5 ^m^L 

1 6 ^i^^ 

1 7 ^J^7L 

1 8 SE^TL 

1 9 ^9 

2 0 

2 1a 

2 1b m^mum 
2 1c f>m^ 

22, 22a, 22b %2mUWi 

2 3 ^gE7L 

2 4 ^flcM 

25, 25a — 25c m3Siai^ 

2 6 ^M7L 

2 7 mwm 

2 8 «jgg?L 

2 9 mwm 

3 0 ^'•^ KJ^ 

3 1 mmi\L\SLm 

32a~32x :72j-h Uiy:^ h 
3 3 ^fe,mJll 

33a ^mm 

3 4 y y =r >J]^ 

3 5 y<v r^mm 
3 6 ^mm ' 

3 7 

3 8 Mwm 

3 9 ^^mm: 

Q ;^ ^ y -fe-/U3l$R^MO S • F E T 
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